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Paints, Varnishes and Related Products Sectional Committee, CHD 20 


FOREWORD 


This Indian Standard ( Fourth Revision) was adopted by the Bureau of Indian Standards, after the draft finalized 
by the Paints, Varnishes and Related Products Sectional Committee had been approved by the Chemical Division 
Council. 


This standard was first published in 1950 and subsequently revised in 1965 and 1968 and covered two types of 
the material. Material of Type Iwas intended for use as acid, alkali, water and heat resistant paint, generally used 
for chimneys, boilers, apparatus, etc. Type 2 was intended for use as acid, alkali and water resistant for general 
purposes, particularly for protection of apparatus, equipment, machines, etc. During the passage of time the 
concerned technical committee noticed that as the material having two types with quite different end uses were 
covered in this standard, it created difficulty while issuing tenders and supplying the right material. During the 
third revision in 1981 it was, therefore, decided to have two different standards, covering each type of the material 
separately. In third revision, requirements for spreading capacity and spreading rate prescribed so far as optional 
requirements had been dropped and the requirement for wet opacity had been included as a regular requirement. 


Taking cognizance of the fact that lead exposure of human being, particularly children in residential premises is 
injurious to health and having adverse impact on human health and safety, the technical committee responsible 
for formulation of this standard felt the need to introduce lead restriction in all paint standards likely to be used 
for household and decorative purposes. Concurrently the Committee decided to review the lead restriction already 
prescribed in different paint standards. This is one of the few standards where restriction of lead had already been 
prescribed as 300 ppm. Considering the scope of uses of this paint and to avoid hazardous impact of lead exposure 
to consumers and consequent adverse impact on environment and human health, the committee decided to continue 
with the existing prescribed maximum permissible limit of lead which would also benefit the applicators. 


The Committee was of the opinion that the use of word ‘lead free’ would be inappropriate in view of the fact that 
no paint can be made absolutely as lead free. Therefore, the Committee decided to delete the term ‘lead free’ 
from title and scope of this standard and to modify the title of the clause ‘Lead free material’ as ‘Lead restriction’. 
Further, majority of consumers are not aware of the consequences of lead toxicity and its long-term implications 
to human health. Therefore, in this revision, along with lead restriction, a suitable cautionary note has been 
included in the marking clause. Reference has been given to various parts/sections of IS 101 for the requirements 
given in the standard. 


This standard covers the material intended for painting of funnels, boilers, apparatus, etc. It is, however, not 
recommended for chimneys, as they require special paints. Use of cashew nut shell liquid and/or bhilawan nut 
shell liquid is not recommended in this standard. The material intended for painting of apparatus, equipment, 
drinking water tanks, etc, is covered in IS 9862 ‘Specification for ready mixed paint, brushing, bituminous, 
black, acid, alkali, water and chlorine resisting’. 


The composition of the committee responsible for the formulation of this standard is given in Annex G. 


For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 1960 
“Rules for rounding off numerical values (revised)’. The number of significant places retained in the rounded off 
value should be the same as that of the specified value in this standard. 
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Indian Standard 


READY MIXED PAINT, BRUSHING, BITUMINOUS, 
BLACK, ACID, ALKALI AND HEAT RESISTING — 
SPECIFICATION 


( Fourth Revision ) 


1 SCOPE 


1.1 This standard prescribes requirements and methods 
of sampling and test for ready mixed paint, brushing, 
bituminous, black, acid, alkali and heat resisting. 


1.1.1 The material is used for the protection of funnels, 
boilers, apparatus and appliances connected with 
ammunition. 


2 REFERENCES 


The standards listed in Annex A contains provisions 
which, through reference in this text, constitute 
provisions of this standard. At the time of publication, 
the editions indicated were valid. All standards are 
subject to revision and parties to agreements based on 
this standard are encouraged to investigate the 
possibility of applying the most recent editions of the 
standards indicated in Annex A. 


3 TERMINOLOGY 


3.1 For the purpose of this standard the definitions 
given in IS 1303 shall apply. 


4 REQUIREMENTS 


4.1 Composition 


The material shall be an unpigmented bituminous base 
paint of such a composition as to satisfy the 
requirements of this standard. 


4.2 Lead Restriction 


4.2.1 The material shall not contain lead or compounds 
of lead or mixtures of both, as metallic lead more than 
300 ppm, when tested for restriction from lead in 
accordance with IS 101(Part 8/Sec 5). 


4.3 The material shall also comply with the 
requirements given in Table 1. 


5 PACKING AND MARKING 


5.1 Packing 


Unless otherwise agreed to between the purchaser and 
the supplier, the paint shall be packed in sound metal 


containers conforming to IS 1407 or IS 2552. The 
packing is subject to the provisions of the law in force 
in the country at that time. 


5.2 Marking 


The containers shall be marked with the following 
information: 


a) Name and colour of the material; 
b) Manufacturer’s name and his recognized 
trade-mark, if any; 
c) Volume in litre of the material; 
d) Batch No. or lot No. in Code or otherwise; 
e) Month and year of manufacture; 
f) Lead content, Max; and 
g) A cautionary note as below: 
1) Keep out of reach of children. 
2) Dried film of this paint may be harmful, 
if eaten or chewed. 
3) This product may be harmful, if 
swallowed or inhaled. 


5.2.1 The containers may also be marked with the 
Standard Mark. 


5.2.2 The use of the Standard Mark is governed by the 
provisions of the Bureau of Indian Standards Act, 1986 
and the Rules and Regulations made thereunder. The 
details of conditions under which a licence for the use 
of the Standard Mark may be granted to manufacturers 
or producers, may be obtained from the Bureau of 
Indian Standards. 


5.3 When the material is intended for defence uses, 
packing and marking shall be in accordance with 
IS 5661. 


6 SAMPLING 


6.1 Representative samples of the material shall be 
drawn and prepared as prescribed in IS 101 (Part 1/ 
Sec 1). 


6.1.1 Number of Tests 


6.1.1.1 Individual samples shall be tested for mass in 
kg/10 litres. If they are found to be uniform and 
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Table 1 Requirement for Ready Mixed Paint, Brushing, Bituminous, Black, 
Acid, Alkali and Heat Resisting 


(Clauses 4.3 and 7.1) 


SI Characteristic Requirement Method of Test, Ref to 
No. 
IS 101 Annex 
a) (2) (3) (4) (5) 
i) Drying time, hard dry, h, Max 8 (Part 3/Sec 1) — 
ii) Consistency Smooth and uniform and suitable for application — B 
by brushing without appreciable drag on the brush 
iii) Finish Smooth and semi-glossy to glossy (Part 3/Sec 4) — 
iv) Wet opacity Between -10 percent and +20 percent of the (Part 4/Sec 1) — 
approved sample or the value declared by the 
manufacturer 
v) Colour Black, but close match to approved sample (Part 4/Sec 2) — 
vi) Mass in kg/10 litre, Min 8.5, however, it shall be within + 3 percent of the (Part 1/Sec 7) — 
approved sample, if any 
vii) Water content (if water is suspected to be 0.5 (Part 2/Sec 1) — 
present ) percent by mass, Max 
viii) Flexibility and adhesion, bend test with 6.25 No visible damage or detachment of the film 2 of (Part 5/Sec 2) — 
mm dia mandrel and type 1 apparatus 
ix) Stripping test Scratches free from jagged edges — C 
x) Protection against corrosion under conditions No sign of corrosion 2 of (Part 6/Sec 1) — 
of condensation 
xi) Volatile matter, percent by mass, Max 55 (Part 2/Sec 2) — 
xii) Resistance to acid To pass the test — D 
xiii) Resistance to alkali To pass the test — E 
xiv) Resistance to heat To pass the test — F 


xv) Flash point, Min Not below 30°C (Part 1/Sec 6) 
xvi) Keeping properties Not less than one year from the date of (Part 6/Sec 2) — 
manufacture 


conforming to this standard, the individual samples 
may be blended to make a composite sample. 


6.1.1.2 Tests for remaining characteristics of the 
material shall be conducted on the composite sample. 


6.2 Preparation of Test Samples 
6.2.1 Drying Time 


Prepare mild steel panels of sizes 150 mm x 100 mm 
x 1.25 mm as prescribed in 2 of IS 101 (Part 1/Sec 3). 
Apply the paint uniformly on each side of the panel by 
brushing to give a dry film mass commensurate with 
the mass per 10 litre as specified in Table 1 of 
IS 101(Part 3/Sec 4). Prepared test panel then subjected 
to the test as specified in IS 101(Part 3/ Sec 1) as soon 
as possible. 


6.2.2 Flexibility and Adhesion Test and Stripping Test 


Prepare burnished tin plate panels, rectangular, of sizes 
100 mm x 50 mm x 0.3 mm as prescribed in 3 of IS 101 
(Part 1/Sec 3). Apply one coat of material uniformly 
by brushing on the panels as to give a dry film mass 
commensurate with the mass per 10 litre as specified 
in Table 1 of IS 101 (Part 3/Sec 4). The coated test 
panels shall be air dried for 96 h and then shall be 
conditioned at a temperature of 27 + 2°C and relative 
humidity of 65 + 5 percent for a minimum time of 16 
h. Prepared test panels then subjected to the test as 


prescribed in 2 of IS 101(Part 5/Sec 2) for bend test 
and as in Annex C for stripping test. 


6.2.3 For Resistance to Acid and Alkali Test 


Prepare glass panels of sizes 150 mm x 100 mm as 
prescribed in 5 of IS 101 (Part 1/Sec 3). Apply one 
coat of the paint uniformly by brushing on the panels 
to give a dry film mass commensurate with the mass 
in kg/10 litres of the material. Protect the edges of the 
panel by applying a coat of wax. Allow the panel to 
air-dry in a horizontal position at a temperature of 
27 + 2°C and a relative humidity of 65 + 5 percent for 
24 h in the laboratory conditions. Unless otherwise 
agreed, the panel then shall be conditioned at a 
temperature of 27 + 2°C and a relative humidity of 
65 + 5 percent for a minimum of 16 h. The tests shall 
then be carried out as in Annex D and Annex E as soon 
as possible. 


6.2.4 For Resistance to Heat Test 


Prepare mild steel panels of sizes 150 mm x 100 mm 
x 0.8 mm as prescribed in 2 of IS 101 (Part 1/Sec 3). 
Apply a coating of the material uniformly by brushing 
to this panel to give a dry film mass commensurate 
with the mass in kg/10 litres of the material as 
prescribed in IS 101(Part 3/Sec 4). Allow the panel to 
air-dry in a horizontal position at a temperature of 
27 + 2°C and a relative humidity of 65 + 5 percent for 


24 h. The tests shall then be carried out as in Annex F 
as soon as possible. 


6.3 Criteria for Conformity 


The lot shall be declared as conforming to the 
requirements of this standard if individual samples are 
uniform and conforming to the standard limits of mass 
in kg/10 litres, and if the characteristics tested on 
composite sample satisfy the corresponding 
requirements given in this standard. 


IS 158 : 2015 


7 TEST METHODS 

7.1 Tests shall be conducted as prescribed in 4.1 to 4.3 
and the test methods referred in col 4 and 5 of Table 1. 
7.2 Quality of Reagents 


Unless specified otherwise “pure chemicals and 
distilled water (see 1S 1070) shall be employed in tests. 


NOTE — ‘Pure chemicals’ shall mean chemicals that do not 
contain impurities which affect the results of analysis. 


ANNEX A 
(Clause 2) 
LIST OF REFERRED INDIAN STANDARDS 


IS No. Title 
5 : 2007 Colours for ready mixed paints and 
enamels (sixth revision) 
101 Methods of sampling and test for 
paints, varnish and related products: 


(Part 1) Test on liquid paints (general and 
physical), 
(Sec 1) : 1986 Sampling (third revision) 
(Sec 2): 1987 Preliminary examination and 
preparation of samples for testing 
(third revision) 
(Sec 3) : 1986 Preparation of panels (third revision) 
(Sec 6) : 1987 Flash point (third revision) 
(Sec 7) : 1987 Mass per 10 litres (third revision) 
(Part 2) Test on liquid paints (chemical 
examination), 
(Sec 1) : 1988 Water content (third revision) 
(Sec 2) : 1986 Volatile matter (third revision) 
(Part 3) Tests on paint film formation, 
(Sec 1) : 1986 Drying time (third revision) 
(Sec 4) : 1987 Finish (third revision) 
(Part 4) Optical tests on paint films, 
(Sec 1) : 1988 Opacity (third revision) 
(Sec 2) : 1989 Colour (third revision) 


IS No. Title 
(Part 5) Mechanical tests on paint films, 

(Sec 2): 1988 Flexibility and adhesion (third 
revision) 

(Part 6) Durability tests on paint films, 

(Sec 1): 1988 Resistance to humidity under 
conditions of condensation (third 
revision) 

(Sec 2) : 1989 Keeping properties (third revision) 

(Part 8) Tests for pigments and other solids, 

(Sec 5) : 1993 Lead restriction test (third revision) 


266 : 1993 Sulphuric acid (second revision) 
296 : 1986 Sodium carbonate, anhydrous (third 
revision) 

1070 : 1992 Reagent grade water (third revision) 
1303 : 1983 Glossary of terms relating to paints 
(second revision) 

1407 : 1980 Round paint tins (second revision) 

2552 : 1989 Steel drums (galvanized and 
ungalvanized) (third revision) 

5661 : 1970 Code of practice for packing and 


marking of packages of paints, 
enamels, varnishes and allied 
products 
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ANNEX B 
[Table 1, SI No. OO 
CONSISTENCY 


B-1 APPARATUS 
B-1.1 Palette Knife or Metal Rod 


B-1.2 Glass Panels 


B-1.2.1 Unless specified otherwise, glass panels of size 
150 mm x 50 mm shall be prepared as prescribed 
in 5 of IS 101 (Part 1/Sec 3). 


B-2 PROCEDURE 


B-2.1 Insert a clean metal rod or palette knife into the 
original container and examine the nature of settling. 


B-2.2 Observations 


The material shall not cake hard inside the container 
and shall be in such a condition that stirring easily 
produces a smooth uniform paint suitable for brushing 
on glass panels. 


ANNEX C 
[Table 1, SI No. (ix)] 
STRIPPING TEST 


C-0 OUTLINE OF THE METHOD 


The minimum load required to produce a scratch 
showing the bare metal surface of the panel painted 
with the material is determined. 


C-1 APPARATUS 


The apparatus used for determining scratch hardness as 
prescribed in 3.2.2 of IS 101 (Part 5/ Sec 2) shall be used. 


C-2 PROCEDURE 


Prepare test panel as prescribed in 6.2.2 and test the 
dried film in the apparatus under such a load that a 
scratch is produced showing the bare metal surface. 


C-3 OBSERVATIONS 


The scratch so produced shall be free from jagged 
edges. 
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ANNEX D 
[Table 1, SI No. (xii)] 
TEST FOR RESISTANCE TO ACID 


D-0 GENERAL 


D-0.1 Outline of the Method 


An air-dried test panel coated with the material is 
immersed in solution of acid for a specific period and 
examined for any deterioration and also compared in 
performance with a panel prepared with the registered 
sample data. 


D-1 PREPARATION OF TEST PANELS 


Prepare test panel of glass as prescribed in 6.2.3. 


D-2 REAGENT 
D-2.1 Dilute Sulphuric Acid — 1: 20 (v/v) (see IS 266). 


D-3 PROCEDURE 


D-3.1 Place sufficient amount of acid in a suitable 


vessel to completely or partially immerse the test panel. 
Immerse three-fourth of the test panel in the acid 
solution in an approximately vertical position using 
suitable supports, if necessary. Cover the container for 
the duration of the test to minimize the loss of reagent 
by evaporation or splashing. Keep the panel in this 
position for 24 h at room temperature. 


Remove the panel, wash in running fresh water and 
allow to dry for 1 h. 


D-4 RESULTS 


The material shall be deemed to have passed the test if 
the paint film for the panel shall not show any signs of 
disintegration, wrinkling, lifting and more than slight 
change in characteristics for softening, blistering, 
cracking and colour. 


ANNEX E 
[Table 1, SI No. (xiii)] 
TEST FOR RESISTANCE TO ALKALI 


E-0 GENERAL 
E-0.1 Outline of the Method 


An air-dried test panel coated with the material is 
immersed in solution of alkalis for a specific period 
and examined for any deterioration and also compared 
in performance with a panel prepared with the 
registered sample data. 


E-1 PREPARATION OF TEST PANELS 


E-1.1 Prepare test panel of glass as prescribed 
in 6.2.3. 


E-2 REAGENTS 


E-2.1 Sodium Carbonate Solution 


Five percent anhydrous sodium carbonate in water 
(m/v) (see IS 296). 


E-3 PROCEDURE 


E-3.1 Place sufficient amount of solution of sodium 
carbonate in a suitable vessel to completely or partially 
immerse the test panel. Immerse three-fourth of the 
test panel in the sodium carbonate solution in an 
approximately vertical position using suitable supports, 
if necessary. Cover the container for the duration of 
the test to minimize the loss of reagent by evaporation 
or splashing. Keep the panel in this position for 4 h at 
temperature of 27 + 2°C. Remove the panel, wash in 
running fresh water and allow to dry for 1 h and 
examine the film. 


E-4 RESULTS 


The material shall be deemed to have passed the test if 
the paint film for the panel shall not show any signs of 
disintegration, wrinkling, lifting and more than slight 
change in characteristics for softening, blistering, 
cracking and colour. 
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ANNEX F 
[Table 1, SI No. (xiv)] 
DETERMINATION OF RESISTANCE TO HEAT 


F-0 OUTLINE OF THE METHOD 


F-0.1 It prescribes the methods for tests for the 
evaluation of the heat resistant properties of coatings 
designed to protect any surfaces exposed to elevated 
temperatures. An air-dried panel is heated to a specified 
temperature under stipulated conditions. After this, it 
is cooled and dipped in water. The extent of 
deterioration of the film is compared with that of an 
approved sample tested at the same time. 


F-1 APPARATUS 


F-1.1 Electric Furnace 


F-1.1.1 Minimum dimensions of the heating chamber 
shall be of 380 mm x 150 mm x 80 mm. 


F-1.1.2 Range — Maximum attainable temperature 
of 900°C. 


F-2 PROCEDURE 


F-2.1 Prepare a panel by the method as prescribed 
in 6.2.4 and then heat the panel in a vertical position 
in an electrical furnace, the temperature of which is 
gradually raised from room temperature up to a 
temperature of 300°C in 142 h time. Maintain the panel 
at the maximum temperature of 300°C for half an hour. 
Remove the panel from the furnace, cool to room 
temperature and immerse in water at room temperature 
for 24 h. Take out the panel and examine it after air- 
drying for 1 h. 


F-2.2 Observations 


The material shall be deemed to have passed the test if 
the paint film remains firmly adherent and shows no 
sign of cracking, blistering or flaking. Formation of 
hair-lines shall not be a cause for rejection. For bulk 
supplies, the deterioration, if any, shall not be greater 
than that shown by the approved sample. 
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ANNEX G 
(Foreword) 
COMMITTEE COMPOSITION 


Paints, Varnishes and Related Products Sectional Committee, CHD 20 


Organization 


National Test House, Kolkata 

Akzo Nobel Coatings India Pvt Ltd, Bengaluru 
Asian Paints Ltd, Mumbai 

Berger Paints India Ltd, Howrah 

Bharat Heavy Electricals Ltd, Tiruchirapalli 
Central Building Research Institute, New Delhi 


Central Public Works Department, New Delhi 


Clariant Chemicals (India) Ltd, Thane 


Consumer Unity & Turst Society (CUTS), Jaipur 


Consumer Association of India, Chennai 


Directorate of Naval Architecture, New Delhi 


Engineers India Limited, New Delhi 


Harcourt Butler Technological Institute, Kanpur 


Indian Institute of Chemical Technology, Hyderabad 
Indian Institute of Technology, Mumbai 


Indian Paints Association, Kolkata 


Kansai Nerolac Paints Ltd, Mumbai 


Kerala Minerals and Metals Ltd, Kollam Kerala 


Maruti Udyog Ltd, Gurgaon 


Metachem Paints & Adhesive, Pvt Ltd. Nasik 


Ministry of Defence (DGQA), New Delhi 


Ministry of Defence, Department of Standardization, New Delhi 


Ministry of Industry, DIPP, New Delhi 
National Test House (ER), Kolkata 
Naval Materials Research Laboratory (NMRL), Thane 


Office of the Micro Small & Medium Enterprises (MSME), 
New Delhi 


Paint and Coating Technologists Association, Kanpur 


Punjab Paint Colour and Varnish Works Pvt Ltd, Kanpur 


Representative(s) 


Dr SuniL Kumar Sana (Chairman) 
Dr T. KANAKARAJU 

Dr B. P. MALLIK 

Dr B. BERA 

SHRI L. GRAGORI 


Dr S. R. KARDE 
Dr P. C. THAPLIYAL (Alternate) 


SHRI MANOJ KUMAR TALREJA 
SHRI GURBAX SINGH (Alternate) 


Suri NITIN VAIDYA 
Suri UMEsH Kapoor (Alternate) 


Ms Keya GHOSH 
SHRI VIJAY SINGH (Alternate) 


SHRI N. S. KRISHNAN 
Suri R DESsIKAN (Alternate) 


CommoporE R. GHOSH 
COMMANDER R K SEHGAL (Alternate) 


Suri R CHAUDHURY 
SHRIN A. SATYA SHRIDHAR (Alternate) 


Dr PRAM0D KUMAR 
Dr Arun MAITHANI (Alternate) 


Dr K. V. S. N. Ram 
Dr A. S. KHANNA 


Dr M. B. Guna 
Sarı V. M. Natu (Alternate) 


Suri D. SATPUTE 
SHRI Manos SOMANI (Alternate) 


SHRI RAJENDRA PRASAD 
Dr Jonn GeEorGE (Alternate) 


SHRI AMIT TIWARI 
Suri Asnısu AHUJA (Alternate) 


Dr B. PANJA 
Sarı HEMANT KULKARNI (Alternate) 


SHRI A V SAWAKHANDE 
SHRI SOMNATH SoNI (Alternate) 


Suri S K KAIBARTA 
Suri V. K. CHHABRA (Alternate) 


Suri NAND Lat 
SHRIMATI RATNA DE SARKAR 


Suri S. K. SINGH 
Suri V. R. More (Alternate) 


Dr 17ZATULLAH 
Dr S. K. SHARMA (Alternate) 


Suri V. N. DUBEY 
Suri G. N. Tiwari 
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Organization 


Research Designs & Standards Organization, Lucknow 


SGS India Pvt Ltd, Gurgaon 


Shalimar Paints Ltd, Kolkata 


Shriram Institute for Industrial Research, Delhi 


SSPC India Chapter, Kolkata 


Tata Motors Limited, Pune 


The Shipping Corporation of India Ltd, Mumbai 


University Institute of Chemical Technology, Mumbai 


VOXCO Pigments and Chemicals Pvt Ltd, Mumbai 
20 Micron Ltd, Mumbai 
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Suri RAJESH Soop 
Suri N. K. TRIPATHI (Alternate) 


Dr P. A. MAHANWAR 
Dr V. V. SHERTUKADE (Alternate) 


SHRI ISHAN RAVESHIA 


Dr KRISHNA KUMAR MISHRA 
Dr Awun. BANSAL (Alternate) 


SHRI DHIRENDRA KUMAR 
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